reassociation to an endoplasmic reticulum protein, release by IP 3 and thapsigargin is unaltered in cADPRmost likely the RyR itself, mediate RyR/cADPR desendesensitized microsomes, thus suggesting that the sitization and resensitization, respectively. cADPR/IP 3 Ca 2ϩ store is replete (i.e., Ca 2ϩ is resequestered back into the pool from which it was released) at Results and Discussion a time when the cADPR release mechanism is desensitized. Control Ca 2ϩ release by IP 3 and thapsigargin in As first described in sea urchin egg homogenates [1] homogenates (500 l) and microsomes (500 l) was and subsequently in mammalian systems [2, 3], the Ca Ca 2ϩ release by IP 3 in cADPR refractory homogenates desensitization can be envisaged to be occurring at and microsomes represented 85% Ϯ 4.6% (n ϭ 4) and either the level of store depletion or, alternatively, at the 102% Ϯ 3.1% (n ϭ 4), respectively, of control. Similarly, level of the RyR release machinery. The former may be total Ca 2ϩ release by thapsigargin was only slightly reless likely since both cADPR and IP 3 access overlapping duced in cADPR-desensitized homogenates (91% Ϯ endoplasmic reticulum stores [15] yet reveal no cross-2.8% of control, n ϭ 4) and was unaltered in microsomes desensitization. In the latter case, one possible mecha-(99% Ϯ 3.0% of control, n ϭ 4). That the cADPR release nism might be the loss of a factor required for cADPRmechanism remains desensitized despite replenishment mediated Ca 2ϩ release from the RyR release complex. of its Ca 2ϩ store is consistent with the locus of cADPR desensitization being independent of store loading.
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We report that cADPR desensitization is transient. (Figures 2A and  2B ). This does not reflect the inability of microsomes to degrade cADPR, since cADPR hydrolase activity is greatest in this Percoll fraction and parallel functional Indeed, homogenates displayed time-dependent, spontaneous recovery to cADPR-induced Ca 2ϩ release (Figstudies revealed complete degradation of 500 nM cADPR by 2 hr (n ϭ 5). Rather, this observation in a ure 1A). Comparison of the time course of recovery from desensitization to that of cADPR degradation indicates purified membrane preparation provides the first indication that a soluble factor, partially lost in this system, is that initiation of recovery coincides with the near completion of cADPR hydrolysis by cADPR hydrolases to required for the recovery process. It is of interest to note that dependence on a soluble factor would argue ADPR ( Figure 1B) . Thus, cADPR degradation appears to be prerequisite for spontaneous recovery. This conagainst operation of desensitization at the level of store depletion but rather suggests that this is intrinsic to tention was further supported by use of cyclic aristromycin diphosphate ribose (cArisADPR), a hydrolysisthe cADPR-activated release mechanism. Since cADPR cross-desensitizes with other activators of the RyR [4], resistant (half-time in sea urchin egg of ‫051ف‬ min) cADPR analog of cADPR with similar Ca 2ϩ releasing this most likely concerns the RyR itself. Next, we directly tested the influence of calmodulin efficacy [21] . Recovery of sensitivity in homogenates elucidated. This was necessary since recovery was assessed by a comparison of cADPR-mediated Ca 2ϩ release following desensitization to that elicited by the 2 M calmodulin. Thus, for all subsequent experiments, microsomes were incubated with calmodulin for 90 min initial desensitizing cADPR. Such an approach enables possible modulation of recovery by calmodulin to be prior to the first addition of desensitizing cADPR.
Maximal recovery represented ‫%02ف‬
In agreement with previous reports [12, 13], the addiresolved from its overall potentiation of cADPR-mediated Ca 2ϩ release. However, failure to allow sufficient tion of calmodulin-enriched supernatant to purified microsomes enhanced initial release by maximal cADPR time for calmodulin to mediate full potentiation (reflecting its association kinetics with the RyR) would (500 nM). In addition, however, a dramatic near-complete recovery from desensitization was also observed cause an overestimation of subsequent recovery. Halfmaximal and maximal potentiation of cADPR-mediated ( Figure 2B ). The ability of supernatant to potentiate spontaneous recovery from desensitization was rerelease in microsomes (incubated at 17ЊC) occurred at ‫04ف‬ min and 80 min, respectively, after the addition of tained after heat treatment (100ЊC for 5 min). This is
